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Tivoli Island Bridge = 5-\WKTD,

(Milford Brldge) A
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Spanning the Rock River channel from the mainland to
the west side of Tivoli Island, on the eastern limits
of Watertown, Jefferson County, Wisconsin,

(Originally located over the Crawfish River in Milford,
Jefferson County, Wisconsin)

UTM ¢ 16.423165 .4783100
Quad: Watertown

c. 1877; moved to present location in 1906
King Tron & Bridge Manufacturing Company

Town of Milford, Jefferson County, Wisconsin
City of Watertown, Jefferson County, Wisconsin
Vehicular and pedestrian traffic

Pedestrian traffic

In 1866, Zenas King from Chio received a patent for an
innovative tubular iron-arch design. Increasing the
gectional area of the top chord toward the ends of the
arch, he claimed, strengthened the bridge. Built

¢. 1877, the Tivoli Island Bridge incorporated this
design principle. The King Tron & Bridge Manufacturing
Company in Cleveland, Ohioc, popularized the tubular
iron-arch by numerous examples throughout the United
States.

Apparently, the Tivoli Island Bridge was originally
part of a four-span structure over the Crawfish River
in the village of Milford. In 1906, two Watertown
residents arranged to have the two-span section moved
to its present location at Tivoli Island. In
Wisconsin, the bridge is one of only seven remaining
bowstrings and the last example of a tubular arch
design.,

Diane Kromm
Wiscongin Historic Bridge Recording Project
July 1987
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In 1876, the town of Milford's Board of Supervisora decided to build an iron
bridge to replace an 0ld wooden bridge that spanned the Crawfish River in the
village of Milford, a small community of 300 residents. The bridge connected
the transportation route between the village of Lake Mills and the city of
Watertown. To defray costs, the supervisors requested that Jefferson County
contribute financial assistance. In the fall, the Jefferson County Board of
Supervisors acknowledged the request by appropriating $1,400 (half of the
projected cost of the bridge), "provided the Town of Milford erect, or cause
to be erected a first class, iron bridge eighteen feet in width, placed upon
good, substantial stone abutments and piers, laid in waterlime or cement
within the coming year."l 1Iater in the month, the County Board appointed

¢. N. Phillips to cooperate with the town of Milford supervisors in spending
the appropriated amount, 2

In March 1877, an artiecle in the Jefferson County Union announced that Milford
would "enjoy the honors of an iron bridege,” the contract having been initially
let to an individual in Pittsburgh, Pennsylvania.3 Three months later,
workmen hegan removing the old bridge. The problem of how to ¢roms the river
while the new bridge was to be constructed raised discussion. W. H. Gallup, a
local resident, decided not to run a ferry service, but to allow people to
croas the river free of charge on a gravel bar below the mill dam, Eventually,
a footbridge was constructed to accommodate pedestrians. The newspaper alsgo
noted that the "new iron bridge to be erected now will probadbly be a little
shead of anything in the county and therefore we will try and keep our readeras
posted in regard to its progress,..."4

By July 6, 1877, the workmen had completed the bridge, and the Board of
Supervisors had issued their approval:

"It is a beautiful structure consisting of four gpans each 54-1/2 feet
long making 218 feet in all; it has a double driveway, separated by a
strong plece of timber, and a foot walk on the upper side, guarded by
a heavy iron railing. The plank on the driveway are put on slanting
from the center backwards and outwards, so the wear of neither horses'
shoes or wagon tire will come directly with the grain of the wood. Ve
pride ourselves now upon possessing the "boss” bridge of the county....
It was put up by the King Bridge--Co. at a cost of about $3,000, and
weights, all told sixty tons."?

For an unexplained reason, the Pittsburgh firm did not comstiruct the bridge.
Ingtead, the King Iron and Bridge Manufacturing Company, based in Cleveland,
Ohio, manufactured the bridge and supervised its installation.

Milford's claim to have erected the most progreassive bridge in the county may
have been only slightly exaggerated. The newspaper journalist, unfortunately,
did not elaborate on what made the Milford bridge distinctive--new material?
gspan length? distant manufacturer? bowstring design? In February 1875, the

%Z. King Wrought Iron Bridge Company completed the first iron bridge in



Tiveli Island Bridge
HAER No. WI-21
(Page 3)

Watertown in Jefferson County. This bridge, a Howe truss design, prompted
heated controversy among members of the Watertown Common Council and local
Journalists, a large minority of whom initially favored a less expensive
alternative. Almost immediately, however, iron became the favored building
material. The King Company constructed at least two more iron bridges in
Watartown during 1877. Two years later, the city added three more iron
bridges. Eventually, three bowstring bridges spanned the Rock River in
Watertown.® Additional evidence suggeata that the Tivoli Island Bridge was
the first bowstring in the area. Jefferson County townships did not begin to
petition the County Board of Supervisora for funds to improve and construct
bridges until 1876. In that year, appropriations for bridge projects were
considerably smaller to other towns than Milford: Aztalan ($6OO toward
building a 216-foot bridge and a 20-foot bridge on major public thoroughfare);
Hebron ($400), and Sullivan ($400).7 County appropriations made the more
expensive iron hridges accessible to local communities. If the city of
Watertown is representative, the Milford bridge was one of the earlieat iron
bridges in the county, and it may have been the area's first bowstring design.

The bridge underwent numerous repairs over the next several decades. In 1886,
Thomas Baxter of Watertown and James Enright of Milford built new piers under
the bridge. The following year, the town of Milford purchased plank and hired
gseven men to work on repairs. In 1900, the town board raised $700 to pay for
additional work. The bridge's condition deteriorated over the next five years.
In May 1905, twelve reaidents of ths town of Milford petitioned the board of
gupervisoras to call a special town meeting to discuss raising funds to repair
or rebuild the milford Bridge. The following month, the supervisors agreed to
replace the bridge with an iron one span structure, with a length of 200 feet
or leas, a 1l6-foot roadway, a 4-foot sidewslk, and concrete abutments., In
November, the county votsd to appropriate a matching $3,200 to the project,
one=half of the eatimated coat of an iron bridge and abutments, since the
total cost exceeded one-eighth of one percent of all the taxable property in
the township.8 In Decamber, the Wisconain Bridge and Iron Company entered
into a contract with the town of Milford te¢ conatruct a new bridge in Milford,
a twelva-panel, pratt through truss (190 feet by 16 feet, with one 4-foot
sidewalk) on concrete abutments at a cost of $6,500. They agreed to erect the
substructure and have the superstructure ready for travel by July 1, 1906.9

Although the evidence is inconclusive, it appears that the old Milford bridge
spans were 8£0ld in auction and moved to other parts of the county. Oral
history accounts suggest that two spans went to Watertown, one span to Fort
Atkinson, and the whereabouts of the fourth span remain unknown. 0O Ernest
~and Fred Ohm apparently acquired two of the spans. In mid-July, they erected
an iron bridge in Watertown to Tivoli Island, a recreation island they had
recently purchased to convert into a beer garden.tl

On April 3, 1906, the town of Milford's Board of Supervisors agreed to "dispose
of the 01d Milford Bridge according to their best judgement."12 A clause in
the 1905 contract with the Wisconsin Bridge and Iron Works made the bridge
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company ultimately responsible for removing the old bridge, if it were still
standing at the time the new span was erected. It is possible that the
supervisora chose to auction the bridge spans, a practice followed in later
years. 1In 1908, for example, the 0ld Hubbleton bridge in the township was
s01d at auction to the highest bidder, according to the "laws of 1906,"13

It seems highly probable that the Tivoli Island Bridge in Watertown was
originally a mection of the Milford Bridge. Various design and construction
features--pin connections. Cast iron pieces, non-continuous arch plates, rod
extensions on lower chords of the Tivoli Island Bridge suggest it was built in
the 1870s. The saswkward placement of the shoes on stone shims is unusual,
increasing the likelihood that the bridge was moved from another leccation.

The Tivoli Island Bridge is similar in design to other bridges attributed to
the King Iron & Bridge Manufacturing Company. Its span lengths (55 feet,

8 inches; 49 feet, 10 inches) roughly correspond to the span length of the
Milford Bridge (54 feet, 10 inches). The Tivoli Island Bridge was erected one
month after construction began on the new Milford bridge. Separate oral
history accounts aupport the above conclusion.

TIVOLY ISLAND SITE

Tivoli Island is a four acre island located on the far east side of Watertownm,
in between the Rock River and its channel. The Concordia Musical Society
purchased the island in 1874 and named it the Concordia Island. They
established a park open to the publiec, constructing a pavilion, bandstand, and
fountain. In addition, they constructed the first bridge, a wooden structure
built in 1874, leading to the island. In 1906, the Olm brothers purchased the
island. They enclosed the pavilion and opened a bowling and beer parlor In
addition to other changes, they renamed the island "Tivoli," after a pleasure
regsort in Italy. With the beginning of prohibition, the Ohm brothers sold the
island, including the iron bridge, to Carl Wolf. He, in turn, sold it %o

W. F. Reichardt. In 1941, the island was lost to the county for back taxes.
Flora Gerbitz purchased it from the county and resold it to Henry Schol in
1946. In 1961, the city of Watertown purchased the island and established it
as a city park.14

The bridge has undergone several modifications since its move to the Tivoli
Island site, The most obvious change in its re-adaptation to a pedestrian
bridge was the elimination of the footwalk with iron railings and the double
driveway, the extra length of the crogss beams being allowed to extend
symmetrically beyond hoth sides of the bridge. An early photograph of the
bridge also shows the addition of a large decorative portal attached to the
bridge's entrance. In 1926, W. F. Reichardt encased the piers in concrete,
"placed many nine-inch iron beams,” and rebuilt the floor. When the city of
Watertown bought the bridge, they redecked the surface before opening it for
foot travel. More recently, the Watertown city engineering department has
conducted maintenance on the structure. During the winter of 1985-1986, an
ice flow pressed into the bridge, twisting and bresking several rods in the .
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gide panels and bottom lateral bracing. The excessive pressure temporarily
lifted one shoe of the bridge off its base.l> The replacement rods and

balta are clearly distinguishable from the originals, The bridge is in good
condition., The surface is pitted and corroded. The iron plates have buckled
in between the rivets.

PATENTS

In October 1861, the United States Patent Office issued a patent (No. 33,384)
to Zenas King and Peter Frees, both of Ohio, for an improvement in trussed
besms for bridges, apecifically for tubular arch bridges. Their invention
related to the tubular construction of the areh top chord. By increasing ths
section area of the arch toward center, and correspondingly decreasing it
toward the ends, they could supposedly strengthen the structure by reinforcing
the areas under the most stress. The primary objective was to design a bridge
of the same strength with lesa metal or, as thsy indicated, make a stronger
bridge, using the same amount of metal. The increase in sectional area was
usually limited to the vertical dimensionsg, and did not ordinarily include the
width or lateral measurements., Although they based their improvement on a
rectilinear cross-section, they claimed it was also suitable for tubular
wrought-iron arches in othsr forms. To prevent problema of decay, they
inserted a cast-iron washer or plate into the recess of the top channel; the
bottom of the washer or plate was grooved to allow rain to pass over the top
of the arch to the ground.16

Six years later, King received another patent (No. 58, 266) for an improvement
on his earlier design. Although his c¢laim rested primarily on a unique bottom
chord connection, it included a reference to the top chord secticnal area.
Ironically, the top chord was designed wider at the ends than in the center,
exactly the opposite configuration as in the earlier patent. The
justification, however, remained the same: to give the bridge more strength.
The design of the Milford Bridge top chord is based upon this principle.17

In another patent revision received the following year, King completely
eliminated the varied sections of the tube.

KING TRON & BRIDGE MANUFACTURING COMPANY

Zengs King first became involved with the bridge building industry in 1858,
when he started working as an sgent for ths Moseley Bridge Company in
Cincinnati. Thomas Moseley invented the first practical tubular arch bridge
in America made from wrought iron boiler plate. Within several years, King
and Frees started their own bridge building firm in Cleveland, Ohio, an
operation that also included a boiler works. In 1864, they dissolved their
partnership, allowing King to devote himself full-time to bridge construction.
"King established an enormously successful business. He chose to concentrate
heavily on the bowstring and swing designs prior to 1880. The bowstring was
lighter than other iron bridges and, therefore, less expensive to manufacture.
In addition, his use of standardized, prefabricated parts in the manufascturing
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process gave him a competitive edge in the market. His firm could produce
large quantities of bridges (200 feet of bridges daily). His use of agents
and subgidiary companies throughout the country allowed him to distribute his
bridges over a geographic area. The size of the (Cleveland firm increased
rapidly in the 1880s, from 40 to 360 workers. Although King died in 1892, the
firm continued into the twentieth century.l8

BRIDGE CONSTRUCTICN

Zenas King first became involved with the bridge building industry in 1858,
when he started working as an agent for the Moseley Bridge Company in
Cincinnati. Thomas Moseley invented the first practical tubular arch bridge

in America made from wrought irom boiler plate. Within several years, King and
Frees started their own bridge building firm in Cleveland, Ohio, an operation.
that also included a boiler works. In 1864, they dissolved their partnership,
allowing King to devote himself full-time to bridge construction, King
established an enormously succesaful business. He chose to concentrate heavily
on the bowstring and swing designs prior to 1880. The howstring was lighter
than other iron bridges and, therefore, less expensive to manufacture., In
addition, his use of standardized, prefabricated parts in the manufacturing
process gave him a competitive edge in the market. His firm could produce
large gquantities of bridges (200 feet of bridges daily). His use of agents

and subsidiary companies throughout the country allowed him to distribute his
bridges over a large geographic area. The size of the Cleveland firm increased
rapidly in the 1880s, from 40 to 360 workera. Although King died in 1892, the
firm continued into the twentieth century.18

BRIDGE CONSTRUCTION

The two bridge spans vary in length (5 feet) and slightly in height (4 inches).
The top chord is constructed of two side and parallel plates., They are
connected by an upper and lower plate running the entire length of the arch,
the edges turned at right angles zo they could be riveted to the side plates,

a design forming recessed channels on the top and bottom, If the section area
had been increased to accommodate a longer span, a third channel plate would
have been riveted to the middle of the tube for additional stiffness. Another
innovation on King bridges was the use of continuous wrought iron plates. For
short spans, the company usually used a single piece to make the sides, top and
bottom of the tube. For longer spans, the plates were not continuous, but
bolted together with splice plates.19 The Tivoli Island Bridge uses
non-continuous plates,

The bottom chord consists of two parallel flat iron bars forged from large
rods, the rod shape still evident at the ends of the bars. Except for the
riveted plates of the upper chord, pin-connections secure the joints. The _
cruciform posts extend through holes in the upper chord with nuts and cast irom
washers fastening the ends. The diagonals and bottom lateral bracing consist
of eylindrical rods with threaded ends.  U-bolts hold deck beams against the
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lower chord. BExtending beyond the gides of the bridge, cross heams support
longitudinal, rolled I-beams. A broken plece of wrought iron that extends from
a pinned connection near the top of the arch was apparently part of an
apparatus holding a decorative portal installed at the bridge entrance after

its relocation to Tivoli Island.
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CIng drawlugs and the blters of refercace |

~ UNITED STATES' PATENT . OFFICE.

ZENUS KING OF MILAN, AND PETER M. FREES, OF CINCINNATL 0110,
IMPROVEMENT IN TRUSSED BEAMS FOR BRIDGES, &0,

Kpovllication forining part of Letters Patent No. .’l:i.-'l'l 1, st Octolner 1, 15401,

To all whom It may concern; _ bear, and thus lighteuing the iirldge, or-to
Bo 1t known that we, ZESts KN, of Mi- | make s moneh stronger bridygo by employlng
In, fn the ennnty of Erie amd State of Obio, | the samoe amonnt of welat wow employed.
rl PETEM M. FREES, of Cinclunatl, In the | These are of ronse grat advintages,
conuty of Lawiltun nmd Stateof Ohio, have i In the deawings, Fignre 1 s g side elewst.
veutedn new and nsetnl lmprovement inteon | Hon of the whole bridge, nnd Fig, 2isn cross-
Beldges; und wir do hereby oleclare thnt the ! seetion taken throngh the Nue .« o in Fig 1.
foliowlng i foll and exact deserptionof the | The samo letters of veferenee ludicatoshal-.
wume, eelereuce belngg had to the accompany - § lar parts in each, '
A s the urely, extending Crom pler to pier
wrkel thevsan, mavking part of 1his speciti- | aul restivg on ench pler in a snitable awl
entlon, _ proper Learlng, as at 1. ‘This avch s con-
Our invention tyhatextothat elassol bridges | strieted of two side and parallel plates €,
whicl have tobnlar ivou avehes,aml ln whicl | which ne connected lo;:el*mr Ly an upper

7

the roadway Ix supportel by o tie-boam at.
tached ta each cud or ool of the nreh, and
connceted ta the areh by rnlinl vods pussing

awnd lower ptaie1, runplug the whole length
of the arch pud having thele edges: tnrmed at

right angles in onicr to allow of. thelr. beingg.

at varloua paluts from one ta the sther. i riveted-la the sid» pdates nud-soforming- »..
Onr luvention consists i the conatenctinn | haliow.areheid ginders Betweon these twe
af these nrehes, which wemake withon gradne § plates Ua stay-plate 1 Is placed and riveted
aily-inercasing seetioml area fvom cach (oot 1o the side phites U 1o givo-rlgidity-. and
teward the center. or-crown-of .Lhe . arel,; 5o { strength to {he steawetnry,  These angles aml
ax to wake the arche praportionately more * rivets are seen at a, Fig. 2. Ax will be seen
resistant to defleetion at all the polnta where | in Fix. 1, the arch gradnally inereases insee-
nn inercase of detlection wonld natnrally | tional area vertically trom the pwint A*—one
take plaer, mal, vice vess, diminishing (the b foot of the grel—io the point »—iho centerar
sectional aren of the areh, as the deflectiou | vrown of the arch—and gradually diminishes
wonld imturally decrense from the emls ne- | in sertional neea venieally feomn the ponit .«
ceiviig more direetly (frow thelr eoutigaity) | ta 1o othor fuot of the arcli A*. Euch fhot
the verticai support of the abulments, whaa i : of the areh restsin s sultable sl ep G, to which
weight of any Kind passed over the bridge, § the ticleam E s also seenred Uy stivmps 11,
thus waking encl section eqially strong in | whose cuds are, threded sl pass throagh
proportlon 1o the delleetlon witich it s 1o lides in tho back of the step on each side of
resist, aml therely lusnring an extremely | the arch, when tloy are seenred by wnts ¢,
stable straetnpe.  This increase In the see- | This tie-beanr is- cansteneled of twa parallel
tlenal area of the areh is genemlly ronllued-, plates oF burs conneetsl by eyrs or-bi-any.
1a jta veertieal diacusions wml dees not onldi- - gher suitable way,
narllly Inclnde its width or lateral measure. | Conneeted tothe tic-benan by plis F are ane
went, Al strnetnres of this kil are really * series of 1idind rods Dy whieh pass npward 1o
strouger amd more ('uimhlc of rwineing lhe i the areh alwove them, where they are sceured
wear il tear or sexisting uny aceldent to - In the foilowlng way: Inthe nirpennul lower
which they are linble when they are equaliy ; plates 1, whlel cosaieet the shdg plates hor-
rigid ared eqnally Hexible at nll poluts In pro- “zontally, and in the central stay plato a holo
141 puliangted: ount ol resist gl rortire Is ont lirge enangly to admit of
cach me( !I.:lﬁ o exert to the work nr weight 1 the eadiai rod 12 passing thoongh It, and an
which tends 1o injure or destroy 1L, wnd this © the nppereud of the radial ol i serew. Miread
desideratnm s I’nllf’ alplued by this mrthod * laenty Flilug In the reeess formsl by the
of constrneting brilges. Lop plate Landd il jumtlon with 4 Ly vicans
Fhic objirct-of nut invention i to wnken  of the portlon tnenel up at vight angles lo
bridgo of the same stvength wilh b metal | it, 1o he vlveted tod), 18 0 vast-lrou wusiier or
than 1 new: employed by distributlng the | plate A, whose winler sble Is channelsd by
melal 1n proportion: to-the stealn 1t s to | grooves hlolmitef auy ruin passiug throug
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osver e Loge of e aely Lo the grouml whiel,!

watld otheewise-Todye on Lhe togrand-tend Lo
rust-theebridge nnd thng eanse prevmtnresd e
cay, ‘Through this pusses also theembof the
rudink-rod D and on it the nne K, which s

enren e rod I 1S place, resta . e haing

the nub rest e (s plate thestrinof.the ra-
dind o b diM et el egunlly.over all parts,

" of the arels which:natsdly: Deloigs W05\

i 1, s nises serewad nronnd tlie rod 1 upto”
the Jower horlzontal plate 1 to=prevent nny:
vibientjow of the rud, nud Hnrehy previuts
the el woenrlug ant the Toles throagh which
1 paxses, nad thus Tecoming louse, ,

We have deseribied one Tmprovement sasng-
plied Lo tbudar arelies having n reeitlInear-
eomesertlon, N s, buwever, ceally appli-

7 z3,398

————— »

calle Latnbulie wrenghtlnon urehen made in

othier forms,

Haviug thus deserlicd our Tmprovemen! In
the construetion of tabudar melallle bridges, -

what we elalm ns uew, und dexlre |cm-¢:'u_w‘h_y
Lotters 1Matent, Ja—s: 0 o fe T ot

"Flie peenliar formation or configuration ef
the arcli \, the same helng inado to lncrease

weadually T its vertleal - und Ialeral dimen-"e

slons
conter or erowit, 1n the manner as leseribed,
for the purposes set forth, -
P M, FREER
Witnessess . -

Wi Cratel, _

Cranhes L FISUER,

from the ends A A of the arch toils
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To all wehom it may concern :

Ilo 1t known that 1, Z: Kixe, of Cleveland,
Iu the county of Coyulinga wnd Siate of Ohi,
have lnvented cevtain new nud nseful luprove.

wenta In Hridgzer, heing un improvement on

- patent granted to 1% M, Frees and myself Oe.

© o tober L IRGL 5 and 1 do liereby declire that

the folluwing is & tall wnd camplete deserlp-
tion of the cunstrnetion of the xame, reterence
being Ll to the aecompnuying dmwings,
wmking n part of this specitlestion, in which—
Figaw Lis asideview, Fig. 2ixntopview,
Fig. 3isn view ot o portion of the nnder side,
Fige 4 is w trinsverse scetion in the divection
of the line «w o Fig, Jis un end view; * Fig,
G is n detached =ectivn, that will be referred
to in the description, . o

Like letfers of vetevence vefer to like qants

ln the several views, - SR

My improvement relates to the nnuer of

eanstructing Lridges, axhevcinafter deseribed.

In the dvawings, A represents the npper

chord, und 1t the lower chord or stringer. To
these chomds ute conbieeted suspension-rods
Cand braees 1), ., . :
The npper cliord, A, iz formed ot sectiung,
the uside pivees, o o, beiug ot a veclangnlar
- form, as shown in Fig. 6, which is 2 eruss.see-
tion of the chtwd N, These picees almt to.
gether, und the sidex of the chord e Tipped
vlose to the pivee, o mud riveted to xid picees,
s shown, © - - @ -

It is derlgned to have the laddge made up
of sections tuvined ot plates trnly seenred
ol riveted together, so as to form a span ot

- any practlea) length, .
© The cord or slringer 1L is” compuised of two
" pieces. The ends of the vods € und lirnces
) are flattened aml riveted between these
© pleces, the rivets passing through the chonld,
or binees and chord,  The npper etd of these
Lraces ja connected to the wpper cliord hy
means of wn ¢ye of, that is uttached to said
chord by weans of the nnt &, aml the end of
fhe bruces ook luto the eyes a formlug a
houk and eye, the ruds € being conticeted to
the chiond by means of nats ¢, one above and

7 one below the part a of Ihe chonl, s porliou of |

P we

- UNITED STATES PATENT O
I¥AS KIRG, OF CLEVELAND, om0,
~ IMPROVEMENT IN BRIDGES,

’ 8rv--lliruj_i6u forming part of Letlvrs Padent Xo, 3N 2686, dalel Soplindwer &

ram

)y

e
e
i

i

5, 1=,

the chon] being Leoken nway in Fig. 1 tosbowgises
the conncetion, s e R

* The chuad A is wider nt the ends than i
the eenler, ns shiown,) thus giving it mote;
strengthi or the avel may be of the same widtl
ut the ends ns at the centers  The ends nbn
ngaiust the toot-plate 1Y, which iz at the sl ;
shown. Th the pate 1Y is conuected the chand | )
or stringer 11 by means of vuts d, “The cnds’
of the npperchord areenrved down, as shown, %
nid come agajust the toot-plate O, 2% stated. .

The two picees ol the stringer 1t part, aud
ane russes over the side of the chard A to the
plate, und the other picee passes romd the
ather side, vach tevminating in bolts € 3, :md
ix comnected to said plate by sats o, s betons
stated, und shown in Fig. 3, heing a view of a
portion of the nuder side,

Between the pdeves of the stringer 3 ia a
rasl, 13 1hat iz uniled at d to 1he stringer nud
pavzaes ulang ta the teat-plate, to which in is -
cormected by means of a serew-ant.

The braees D, being condiected by a hook -
andd eye, nllow the truss or bridge thus con-
nected to expaid A contract, neewrding to the
changes ol the weather. The joins being
loose, they can expaud witlont laeaking, nud
e vnts at the end of the plate £, that ¢on-
neet the stvinger 13 and belt 13, ean e lousened
or tightened, nceording to the elanges of the
weather,  IF the chond A contracts it can be
loosened by mewnss of said unix, or it can e
tightened, if desired; ond it more tension is
desited to Le given te the trnss, it can be given
by means of the unts, mal by this means the
Hoor can be raised itat sags, o .

What ! elaimus my imjaovement, mad desive
to seenre by Lotters utent, Is— - 7 - -

Tlhe chord 1L with the ved 1V, w0 that the
paint of counection & of said chiord Wl 101,
the chord shall enfer the plate 1 at an angle,

i combinntion with tho ¢conuter and nin
tneees, thereby vendering the stuncture less
linble te tractnre, the wholo being construciol
us nml for the panrpose a3 hirreln deserlbed,
Witucasea: : ZENAS KINW, e
WL Nurttouy, S e
SO W BOWarTE U

[ TR

i A L A

1 eemrar 1 A FTET
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George Wendt (Lake Mills, Wisconsin), telephone conversation with Tom
Schultsz, July 2, 1987; Edwin Welline, interview with author, Milford,
Wisconsin, July 16, 1987. According to Mr. Wollinsa, the third span went
to Fort Atkinson, where it spanned the Bark River south of the local
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